Alternative splicing caused by lentiviral integration in the human genome.
Gene transfer vectors derived from murine oncoretroviruses or human lentiviruses are widely used in human gene therapy. Integration of these vectors in the human genome may, however, have genotoxic effects, caused by deregulation of gene expression at the transcriptional or posttranscriptional level. In particular, integration of lentiviral vectors within transcribed genes has a significant potential to affect their expression by interfering with splicing and polyadenylation of primary transcripts. Aberrant splicing is caused by the usage of both constitutive and cryptic splice sites located in the retroviral backbone as well as in the gene expression cassettes. We describe a set of simple methods that allow the identification of chimeric transcripts generated by the insertion of a lentiviral vector within genes and the evaluation of their relative abundance. Identification of the splice sites, either constitutive or cryptic, that are frequently used by the cell splicing machinery within a given vector provides a useful resource to attempt recoding of the vector with the objective of reducing its potential genotoxicity in a clinical context.